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A second subject in a French trial studying gene transfer a possible treatment for X-linked 
Severe Combined Immunodeficiency (X-SCID) has developed a T cell leukemia (TLL).  As was 
true of the first event, this second event is directly related to the retroviral-mediated insertion of 
the gene product, according to preliminary data described by the investigators. The NIH is 
notifying investigators employing retroviral vectors of the facts currently known about this 
event, since this information is vital to promoting the safe conduct of trials and to ensuring fully 
informed consent to potential research participants.  Moreover, the NIH is urging investigators 
conducting retroviral-mediated gene transfer in hematopoietic cells to discontinue 
enrollment and administration of the experimental agent until new data are available, the 
possible etiology and risks of these adverse events are considered by the appropriate federal 
advisory committees (including the NIH Recombinant DNA Advisory Committee), and 
recommendations emerge.  Investigators should also know that the FDA has issued a clinical 
hold for a subset of these trials – those using retrovirally transduced hematopoietic stem cells.   
 
Description of the Trial 
 
The trial involved transducing the subjects’ CD34+ cells ex vivo with a defective Moloney 
murine leukemia retroviral vector (MFG) containing the common gamma chain (γc) gene for the 
cytokine receptors IL-2R, IL-4R, IL-7R, IL-9R and IL-15R.  These cytokines are responsible for 
delivery of growth, survival and differentiation signals to the early lymphoid progenitors.  The 
strategy of this experimental approach was to correct the early block in T-cell and natural killer 
(NK) lymphocyte differentiation (γc maps at Xq13). 
 
A total of eleven subjects were enrolled in this trial.  Nine subjects experienced significant 
restoration of their immune systems.  Two of the nine have experienced serious adverse events 
that appear directly related to the gene transfer intervention. 
 
First Serious Adverse Event 
 
The first serious adverse event in this trial was examined by the NIH Recombinant DNA 
Advisory Committee (RAC) at its December 2002 meeting and safety symposium.  The child 
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experiencing this event developed a gamma-delta T-cell receptor (TCR) positive monoclonal 
TLL.  The TLL was shown to be a direct result of the insertion of the gene transfer product into 
LMO-2, an oncogene responsible for childhood leukemia.  The development of cancer due to 
insertional mutagenesis was known to be theoretically possible, but presumed to be unlikely 
based on previous experience with trials using retroviral vectors.   
 
Of note, there were several factors pertinent to this subject’s case that were considered as 
possibly contributing to the event, including an intercurrent varicella infection, a 6:13 
chromosomal translocation, and a family history of childhood cancer.  Investigators are 
continuing to explore the significance of these factors, if any. 
 
At its December meeting, the RAC concluded that the gene transfer intervention was a cause of 
the leukemia, but that it was too early to draw any conclusions about the broader relevance of 
this event to other retroviral studies.  Nonetheless, the RAC stated that appropriate informed 
consent and long-term monitoring of participants would be key to ensuring that all potential 
participants were fully aware of this event and necessary for scrutinizing the safety of trials 
studying gene transfer approaches to SCID.  More information about the RAC’s discussions and 
conclusions concerning this event can be found at:  http://www.webconferences.com/nihoba/4-
6_december_02.html 
 
Second Serious Adverse Event 
 
In late December 2002, the NIH received a report that a second child in the trial developed a 
TLL.  This event bears certain similarities to, as well as differences from, the first case.  Unlike 
the first serious adverse event, this subject has developed an alpha-beta (not gamma-delta) TCR 
positive TLL that is comprised of three T cell clones (not just one).  Also, unlike the first child, 
this subject did not exhibit any intercurrent infections and is not presently known to have a 
family medical history that would be predisposing to cancer.   
 
Similar to the situation of the first child, this second child was treated at a very early age (three 
months vs. one month for the first child) with a high dose of CD34+ gamma-c+ cells.  The two 
children who have developed the TLL received the highest doses of gene transfer product in this 
trial.  The second child developed TLL at about the same time post treatment as the first child 
(approximately 3 years post-infusion).  The retroviral-gamma-c gene transfer product has 
integrated into the same site in all three clones, which in this case is near (not in) LMO-2.   Both 
children have responded to chemotherapy and now have T cell counts that are significantly 
reduced.   
 
The investigators are conducting further analyses to obtain more data and facilitate a better 
understanding of this event.   
 
Enrollment in Retroviral Studies Using Hematopoietic Cells 
 
These two instances of insertional mutagenesis directly related to retroviral-mediated gene 
transfer are significant and warrant immediate notification of the scientific community working 
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in this field as well as the institutional committees responsible for oversight of such trials.  The 
evidence to date suggests that, due to higher transduction rates, hematopoietic cells may be 
particularly vulnerable to this type of event.  Therefore, NIH is urging investigators conducting 
retroviral-mediated gene transfer into hematopoietic cells to discontinue enrollment and 
administration of the experimental agent until new data are available, the possible etiology and 
risks of these adverse events are considered by the appropriate federal advisory committees 
(including the RAC), and recommendations emerge.   
 
The NIH believes that this development warrants an abundance of caution while further 
examination of the scientific, safety, and ethical issues associated with trials using retroviral-
mediated gene transfer into hematopoietic cells proceeds.  
 
Next Steps 
 
NIH, through OBA, is working closely with the investigators in this trial, as well as other 
scientists in this field, to gather and analyze all available data.  An expedited meeting of the RAC 
will be convened in approximately two weeks to allow for an early and public scientific 
exploration of all known facts.  The details of this meeting will be announced shortly on the 
OBA Web site at http://www4.od.nih.gov/oba/RAC/meeting.html, over the OBA listserv, and in 
the Federal Register.  Findings by the RAC with respect to this event will be disseminated to the 
scientific community and broader public and also will be available on the OBA Web site.   
 
The NIH will be organizing a safety symposium on retroviral-mediated gene transfer as part of 
the March 5-7, 2003 RAC meeting.  This meeting will be open to the public and publicized as 
above.  Broad participation is encouraged.   
 
In taking all these steps, the NIH is coordinating with the Food and Drug Administration (FDA) 
and working through major scientific associations, such as the American Society for Gene 
Therapy, to keep the investigator community informed. 
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